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Introduction
Bioavailabilityconcernsfor topicaldermatological
productsarecomplexandit is especiallydifficultto
determinethe bioequivalenceof similar topical
formulations.Sinceonly small amountsof drug
dispersedinanappropriatevehicleareappliedto the
skin,theamountof drugthatactuallyreachesthe
systemicirculationis oftentoosmallto be easily
quantified.Additionally,it canbe arguedthatthe
relevanceof any serumlpl~maconcentration-time
curveof a topicalagentis questionable,sincethe
curvereflectstheamountof drugafterthe active
moietyhasleftthesiteof action.For sometopical
drugse.g.,topicalcorticosteroids,it is possibleto
performa pharmacodynamicbioassayto obtain
acceptablebioequivalencedata.In this case,the
intensity of the side effect of blanching
(vasoconstriction)in the skin causedby topical
corticosteroidscanbe measured.The"responseis
directlyproportionalto theclinicalefficacy[3, 7]
andtheskin blanchingassayhasprovedto be a
reliableprocedurefor the determinationof topical
corticosteroidbioavailability.
Recently,we hadsightof theresultsof a topical
bioequivalencestudy,whichwasconductedfor the
registrationof a newgenericcorticosteroidcream
formulation.In this trial thenewformulationwas
comparedto twoequivalentproduct!!fromthelocal
marketandbioequivalencewasdemonstratedby the
investigatorsfor all threeproducts.Theseresults
were examinedwith interestas the respective
referenceproductshavebeenusedrepeatedlyas
standardformulationsin our laboratory.However,
oneof thesereferenceformulationshasconsistently
shownsuperiorbioavailabilityinourtrials,butwas
notdemonstratedto besuperiorin thestudyresults
examined.In thepresentpublicationanoverviewof
topicalbioequivalencet stingingeneralis givenmxI
the difficultiesoccurringin practice,for topical
corticosteroidformulationsin particular, are
demonstrated.
Methods
(1) A bioequivalencestudywith the new
corticosteroidgenericformulationa dthesametwo
references(innovatorandoneothergenericcream
formulation)wasrepeatedaccordingto our standard
protocol[5,6]. The applicationwasperformedin
theunoccludedmodeandtheinducedskinblanching
wasestimatedat7,8,9, 10,12,13,14,IS, 16, 18,
26,28 and32hoursafterproductapplication.'The
blanchingresultswerescoredvisually by three
independentobserversandtheresultswerecalculated
asapercentageof thetotalpossiblescore(%TPS)at
eachobservationtime.
(2) The legislationof differentcountrieswas
studiedtofindsectionsconcerningthedetermination
of bioequivalenceof topicaldermatologicgeneric
productsonwhichtheresultsof thisstudycouldbe
assessed.
Results
(1) Figure1 depictstheblanchingprofilesfor
thenewgeneric,registeredgenericandtheinnovator
creamformulations.Whereasin theexaminedtrial
forregistrationpurposeidenticalblanchingprofile-
curveswereobtainedfor all threeproducts,in this
investigationthereferencegenericproductshoweda
superiorblanchingresponseand thereforean
increased,bioavailability.This wouldsuggesthat
ourstandardisedmethodologyis morediscriminatory
in demonstratingthe subtle pharmacodynamic
differencesbetweensimilarformulationsthanthatof
theregistrationstudy.Henceit followsthatin this
particularcase,thepharmacodynamicresponseswere
determinedby theprotocolof theregistrationstudy
andarenotatruereflectionoftheperformanceof the
formulations.
(2) EuropeanUnion:Accordingto a specific
guideline[8], eitherfor genericandreformulated
productsequivalencehastobeshownwithregardto
efficayandsafety.Inordertodemonstratetherapeutic
equivalencelinicaltrialsarein principlenecessary,
but othervalidatedmodels(e.g. skin blanching
assay)maybe usedif theirrelevanceis justified.
Moreover,safetyandlocal tolerancehaveto be
addressedappropriately.SouthAfrica: SouthAfrica
doesnot haveany form of legislationregarding
topical bioequivalenceassessment.Registration
requirementsarebasedon the judgementof the
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evaluatorsof theMedicinesControlCouncilat the
time of submission.Switzerland:Thereare no
regulations specifically for topicals. A
bioavailabilitystudy(in vivo or' in vitro) and
investigation of clinical efficacy/therapeutic
equivalencearerequired[1].USA: In theabsenceof
measurableconcentrationsof drug/metaboliten an
accessiblebiologicalfluid,theFDA mayrelyon in
vivo andin vitromethodsto assessbioequivalence
whicharepharmacodynamiceffectstudies,clinical
trials,in vivo animalstudiesandin vitro studies
(descendingorderofpreference).Historically,onlyin
vivopharmacodynamicor clinicalstudieshavebeen
reliedon.In 1995,a guidancedocumentproviding
recommendationsmethodsto documentin vivo
bioequivalence of topical dermatologic
corticosteroidsinparticularwasreleased[2].
Fig. 1: %TPS vs time for the new generic
formulation(triangle),andthe referenceproducts:
innovator(square)andregisteredgeneric(circles)
formulations.
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Discussion
Since there are no standardproceduresfor
bioequivalenceassessmentoutsidethe USA, the
outcomeofa clinicaltrialis likely to beinfluenced
to a largeextentby thestudyprotocolandby the
interpretationof the resultson the partof the
investigatorsandregulators.In thecaseof topical
corticosteroidbioavailabilitydetermination,factors
suchas time, amountandmannerof application
(occludedvs. non-occluded),numberof assessment
times and methodof responseestimationwill
influencethe outcomeof clinical studies.These
variablescan easilybe usedto manipulatethe
outcomeof a bioequivalencestudyto someextent.
While the methodologyof the Human Skin
BlanchingAssayhasbeenoptimised,thereis still
insufficientknowledgeof theclinicalrelevanceof
theresultsobtainedfromtheassay[4].It is therefore
difficult to rationally assess the therapeutic
significanceof trialsthatmaydemonstratea 20-30%
difference(for example)in the pharmacodynamic
blanchingeffectof similarformulations.Therefore,
in theEuropeanUnion[8]saidlimitshaveto beset
individuallyin respectof thetherapeuticcompound
andtheinvestigatedparameters.
Theavailabilityof in vivoor invitrobioequivalence
studiesand investigationsof clinical efficacy/
therapeuticequivalencyin generalareusefulmeans
of determiningthe bioequivalenceof topical
products.Recently,theUS-FDA releaseda guidance
document[2] providing recommendationson
methodsto determinethein vivobioequivalenceof
topicalcorticosteroids.The proposedadvantageof
thisguidanceis thatit providesa standardprocedure
to assessbioavailabilityso thatcomparabler sults
areobtainedfromallclinicaltrials.Thedrawbacksof
the recommendedprocedureare the laborious
experimentaldesignandthefactthatdifferencesin
bioavailabilitydetectedby theassayarenotapriori
related to relevant clinical differences[4].
Furthermore,without the establishmentof
internationally-acceptedregulationsfor assigning
topicalbioequivalence,thelatterwill remainin the
subjectiveassessmentrealmof the regulatoronce
presentedwithadossieroftrialdata.
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